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(54) YCTPOflCTBO J\H9\ PACUIMPEHM9 
CKBAXWH 

(57) M3o6peTeHMe othocmtc* k ropnoft npoM- 

TM H CTpOMTe/lbCTBy M M.6. MCnO/1b30B8HO AHA 
C00pyK«HM» CKB3XWH HOA npeflHTCTBHflMM 

K8K c OAHoepeMeHHofl npoK/i8AK0(l icoxyxa 
MJ1H Tpy5onpoBOAa, TOK M 603 npOKJiaA*"* 



Uenb - noBuuieHMe HaaeacHocTM pa6oTbi. Yct- 
PoActbo coAep*wT Tpy6y-nwAep(T/l) 1, icoxyx 
(K) 9, npweoAHOft Ban 2 m pa6oMMA opran (PO). 
tloaieAHHA BbinO/IHeH B BMA6 KOHMHecicoro 
pacKdTUBaiotuero MexaHM3Ma, Ha tueflxax skc- 
ueHTpviKOBoro BBiia 3 xoroporo pacno/ioacenw 

KOHMSBCKMe K8TICM 5. flpOAO/lbMhie OCM KBTKOB 

5 pacnonoxeMu noA yr/ioM k och PO; Ban 2 
cicperuieH c PO m pa3MemeH c bo3mojkhoctWio 
BpameHMsi b TJ1 1 m/im b K9. Oamm kohom PO 

COeAMHBH C B03MO*HOCTblO BpBUJGHMJI J J] 1 M" 

APyroA -cK9. Pe6pa 10 pacnonoxceHu cmm- 

MOTpMMHO 0TH0CMT6/1 b H 0 OCM PO, M MX KOHtJbJ 

3aicpenneHbi Ha Hapyxexux noBepxHoemx TJ1 

1 M K9. flpM BpatABHMM BBHB 3 Bp8U486TCfl M PO, 

a aro kbtkm 5 ofiwrrbiBflKrrcfl no aa6oto pacuiM- 

pflBMOft CfCBaXMHW, npOM3B0A* yfWlOTHOHMB 
rpyHTB B paAMBAbHOM Hanp8B/l6NMM. FlpM 

Bcrpevec BanyHOM pe6pa 10 BAas/iMBator ero 
b rpytrr mam pa3pytuaipT. 3 m/i. . 
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U3o6pereMVie OTHCfcmcs * ropHo* npo- yctpo^TBO a/i« pactunpeHM* ckbbxmh 

MWUJ/ieHHOCTM M CT P OKTe/lbCTBy H M0X6T 6blTb pa60T8eT CA0flyK>U4 MM o6pa30M 

HCnonb30 9 aHO Ana coopyxenna ckbbxmh no A ^3 pa6osero kot/iomhb 13 c noMomwo 6y- 

npcnnTCTBHRMM, K3K c oAHOBpeMeHnoA npo- poBoro CTaHica 1 1 npoOypMBaercfl nnonepHaa 
k/ibakoa Koxyxa m/im T P y6onpoBOAa. Tax m 6ea 5 cxeaxMHa ao BMxo A a Tpy6w-/iM A epa 1 Ha no- 
npoK/iaAKM BepxMOCTb b npusMHOM KOT/iocane (He noxa- 

33h). KKOHMyTpy6u-/iM A epa 1 BMecTo6ypOBofl 

Ueflb H306P0T6HW1 - nOBWm0HM0 H3 A e*- rO/lOBKM npnCOOAMHAIOT MMBBHTapHyK) cex- 
HOCTM P a60TW. ' MMIO 14. K KOHUy C6KMMM 15 .n P MCO0AMH«IOT 

Ha dwr.l noicaaaHa cxeMa CTponre/ibCTBa 10 xoxyx 9. noAAepxMeaeMuA TpyCoyiuiaAMHKa- 

KPMBOflMHBAHOA CKB3XMHU C 0 A M0BpeM6HHOA MM. 3aTCM BK/1K>SaK>T PPWBOA BpameHM* 6ypO- 

npoKnaAKoA jpy6onpoBOAa; Ha <t>nr,2 - ycT- Boro cTenxa 1 1 . KoropwA npnBOAMT bo 
PoAc.-bo, npOAOnbHuA paspea; na 4>wr.3 - pas- epameHMe rpmboahoA Ban 2 n KMHeMamMecxM 

pe3 A-A Ha $Mr.2 - cogahhbhhuA C hmm Ban 3 pa60Mero oprana. 

YCTpoACTBO AA« paCUIMpeHM5l CKB3XHH 15 npM.BpBUieHMM B3/13 3 KBTKM 5 06KOTWB3K>TCfl 

co/repxMT TpyCy-nMAep 1 . b kotopo* ycTanoB- no 3a6oio paciunpaeMoA ckbbxmhu, npoMBBO- 

ncH Ha npoMexyTWHUx onopax (He noKa33Hu) A« yn/iOTHOHwe rpyma b paAwanbHOM Hanpae- 

c B03MO)ftHOCTbio BpameHMA npMBOAHoA Ban 2. neHMM, ocymecTBfliw npoTacxMBaHMe3aco6oA 

Pa6wwA opraH BbinonneH b BM A e pacKauiBa- 20 Koxyxa 9. B cnysae neo6xoAMMocTn Aononnn- 

•omero MexaHM3Md c skcugmtpmkobum eanoM Te/ibHoe ycwnne a*» npoTacxMeaHMB xoxyxa 9 

3,HauieAxax4roToporopacno/ioiiceH«icoHM- moxho co3AaaaTb noAdTHMKOM 6ypoBoro 

•lecxwe kbtkm 5. nooAO/ibHue ocm cwmm6tpmm cranica 11. xoxopuA nepe A aet ycnnne Mepes 

pacnonoxewu no A yrnoM 1-6° k npo A o/ibHOA Tpy6y-nnAep 1 w pe6pa 10 Koxyxy 9. flpn stom 

ocn pa6o-sero oprana tbkmm o6pa30M, mto npw 25 pa6omiA opran pasrpyxen or oceewx ycnnnA 

BpaiueHMM eana 3 kbtkm 5 KaT*TC* b 3a6oe noAaTMMKa 6ypoBoro craHKa 11. npw BCTpene 

CKBaxMHbi no cnnpanw eoxpyr npoAOiibHoA pa6oMero opraHa, HanpMMep. c eanynoM Karxw 

ocm. YxadanHbiA yron onpeAen«eT iuar Kanca 5 5 a&aanwB3Krr ero b rpynT, ecnw no3BOn*Krr 

-noAasyero3aoAMMo6opoTBOKpyrnpoAO/ib- pa3Mepu Ba/ryna. Eoim pa3Mepu Banyna ne 

hoA ocm paSosero opraHa. Oamh Koneu Bana 3 30 no3BO/i5iiOT k3tkbm 5 BAaBMTb ero b rpywT. to 

KMHeMannecitM cbbsbh c hpmboahum BaiiOM bo b33mmoacActbmo BCTynaiOT pe6pa 10, koto- 

2. HanpHMep. nocpeACTBOM My^Tu 6 m ycra- pue npeAOxpanwioT kbtkm 5 m Becb pb6ohmA 

hobmh c B03Mo*HocTbio BpameHMii Ha no A - opran ot nonoMOK. npM 3tom paccro^HMO 

UJHflHMKOBOA OnOpe 7 OTMOCMTB/lbHO M(B)KAy COCBAHMMM pe6p8MM 10 PO nepMMOTpy 

Tpy6u-ftHAepa 1. flpyroA KOHeu eana 3 ycra- 35 pi6osero oprana onpeAe/i*eTC* pacseTHWM 

HOBneH c B03M03KHocTbK> BpdtueHMA b onope nyreM c yMOTOM xaparrepMCtMKH rpytrra. AM8- 

8 Aft* paScmero opraHa, KOTopan pacnonoxe- Meipa paciuMpneMoA ckb3kmhw, yr/ia xbnyc- 
hb BwyrpM npowiaAwaaeMoro Koxyxa 9* Tpy- hoctm xaTKOB 5 m mx KOAiMecTBa. Pe6pa 10 
6a-flMAep 1 m KO*yx 9 coeA^MeHbi Me*Ay eocnpMHMMaiOT na ce6n M3rM6aiomMA mo- 
cofk>A pe6paMM 10, KOTopwe pacno/io*eHbi 40 mcht, B03HMKdioiuMA npn BnucusaHMM cwcto- 

CMMMCTpMMHO OTHOCMTO/lbHO flpOAOAbHOA OCM MM Tpy6a~JlM A ep 1-KOXtyX 9 B aSAdHHyiO 

pa6oMero oprana m oxb3tmb3iot pa6oMMA op- KpMBO/iMHeAHyio TpaexropMio, npeAOxpaH5tn 

raH. KaxcAoe pe6po 10 oahmm kohuom aaxpen* ot yxasaHHux Harpy30K pb6ommA opran, hto 

neno, nanpMMep, c noMoiubio ceapxM na AononHWTe/ibHo noBuuiaer naAexnocrb ero 

BneuineA 6okoboA noBepxHocTM Tpy6w-nMAe- 45 pa6oTu. 

pa1.aApyrMMKonuoM-na8neujHeA6oKOBoA npM pacuinpeHMM ckbbxmhu 6e3 npo- 

noaepxnocTM xoxyxa 9. Awawetp kohmhcckmx KiraAxn Koxyxa 9 ycrpoAcTBO paCxnaeT anano- 

kbtkob 5 pacKBTWBaiomero MexaHMSMa yBenn- tmnho. B 3tom cnyMae KOKyx 9 ne 

MMsaeTC* ot TpyGu-iiMAepa k roxyxy 9. npM- npv»coe A MHJiKrr k mh bghtbphoA cckumm 15 m 

boahoa baa 2 npMBOAHTC* bo Bp3iu6HM0 ot 50 noc/ie A Hfl» npM nepeMeuienMM ycrpoACTBa b 

Cypoeoro cramca 11, KOropuA ycraHoaneH c rpynTe BunonnsieT ponb cTa6wtM33Topa na- 

B03MoxHocTbio nepeMemeHM» no paMe 12. yc- n pae/teHwn pacwMpeHnsi. CTa6Mnn3auMM na- 

TaHoeiiennoM a t>a6oseM IcornoBaHe 13.Ko«yx npda/ienMfi pacuinpneMoA CKaaxcMMbi 

9 mox6t noAAepxMBdTbc* na secy c no* cnocoCcTByeT Tamce m na/iMHMe peSep 10. B 
Mombio. nanpMMep, TpyOoyitnaAMMKOB (He no- 55 AaHHOM cnyvae BicniOMeHMe npnaoAa no A aTVM- 
kbsbhu). K a 6ypoBoro CTanxa 1 1 moxho ne npoM3BO- 

yCTpOACTBO A«» paCUJMpeMMfl CKBBXMH AWTb. 
MOXeT MM6TV MHBeMTBpHMO CBKUKM 14 M 15, OopMy/lfl M 3 O 6 p B T e H M B 

coeAMHennue cootbbtctbbhho c Tpy6oA-/iM- YctpoActbo a^» pacuiMpeHwn ckbbxmh. 

AepOM 1 m c roxyxoM 9, nanpMMep. c no- Bfuuosammee Tpy6y-^ «Aep. xoxyx. paCosnA 
Motnvio ctapKM. opran, oamm kohbii KOToporo coeAMHen c Tpy- 
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6o«-nMAepoM. a AP?"* ~ * «>*yxoM C B03- 
moxmoctmo BpameHMn. m npwBOAMoa Ban. 
wpeniieHHbiA c paooiMM opraHOM. o rn M n a- 
» ux e e c » TeM. hto. c hwimo noBuuiemw S 
naAe*HOCTM b pa6oTa. paSoswft opraM Bunon- 
H6H e BMAe xOHtwecicoro pawaTUBaiomero 

|MXaHM3Ha C 3KCUBHTPMIC0BUM BSHOM M C M>- 
MMMeCKMMM KaTK8HM. yCTBHOB/IOHMMMM MB 



3KCUeMTpMK0B0M Bd/iy< H fipQAOflVHWO OCM KO- 

Topux pacnoiiO)»CBMH noA yr/iOM it npoAO/iwMOfl 
ocm pa6oMero opraHa. npM 9tom ycrpoAcrBO 
CHaOxexo paCpaMM. cmmmotpkmho pacncnor 

KBHMUMM OTHOCMTWIbMO npOAWlbHOfl OCM pf 

6osaro opraHa, kohuu wrropnx aaxperuMHU 
Ha Mapy*Miix noBepxMoewx TpyoViiHAeps M 

Koxcyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



1 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1 , casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 

laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1 , which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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